Background: Considering the importance of musculoskeletal disorders (MSDs) as one of the health consequences of job stress among nurses and significant contradictions in prevalence in different parts of the body, this study was carried out to determine the prevalence of MSDs among Iranian nurses. Methods: All published studies from June 2000 until June 2015 were considered in reliable databases such as PubMed, Google Scholar, Google search, Scopus, ScienceDirect, and Persian databases such as SID, Iran Medex, and Magiran. These studies, after quality control, were entered into meta-analysis using the random effects model, a total of 41 papers were assessed between 2004 and 2015. Results: The prevalence rate of these disorders was 60.98%, 47.76%, 46.53%, 44.64%, 42.8%, 36.8%, 24.61%, and 17.5%, respectively, obtained for the back, neck, knees, upper back, ankles, shoulders, hands, hips, thighs, and elbows. Prevalence of MSDs will lead to high costs of medical, absenteeism from work, or even unemployment. Conclusions: Due to high prevalence of these disorders among Iranian nurses, providing effective training in the field of ergonomics and undergoing appropriate exercises are necessary to control it.
Introduction
Musculoskeletal disorder (MSD) is one of the most important challenges of occupational health in today's world and is present in many jobs. [1, 2] In the developing and developed countries, a high prevalence of work-related MSDs has been reported. [3] They are the main cause of disability in muscles, tendons, ligaments, joints, blood vessels, and peripheral nerves that lead to pain or discomfort. [4, 5] Despite the high prevalence of disorders among people, it seems that employees in some careers, especially in the field of medical care, are more encountered with those problems. [6] Assessing the incidence of MSDs in health-care providers is seriously followed in many countries. [7] Several studies show that work-related disorders among health-care staffs is one of the general and basic problems. Among them, staffs who are directly in contact with patients, especially nurses and nurse assistants are more involved. [8, 9] MSDs among nurses around the world have been reported to have a prevalence of between 40% and 90%. [10] In Iran, nurses compromise 80% of health-care staffs, and prevalence AQ4 IJPVM_235_16R10 of these disorders has been reported to be 60%-80% among them. [9] Because of the difficult nature of the nursing profession and its attending risk, one-third of work pressure is on them. [5, 11] They should constantly change the position of the patients which is one of the risk factors for musculoskeletal system. In this regard, occupational risk factors include variables such as transferring of patients, poor posture, night shifts besides stress while individual variables include age, sex, obesity, and job. There is a close relationship between MSDs and inappropriate body mechanics. [12] [13] [14] MSDs occur in different parts of the body including neck, hands, knees, ankles, and back such that low back pain is the most prevalent one. Therefore, the prevalence of MSDs among nurses, and its relationship with some personal and professional factors requires some necessary educational and therapeutic actions to prevent them in this vulnerable group. [15, 16] Since experienced nurses play an important role in improving hospital care and being contradictions in the prevalence of musculoskeletal problems in prevalence in different parts of the body, many studies have been done in Iran. This systematic review and meta-analysis were carried out to determine MSD since there are different studies with different results on the prevalence of MSDs in Iranian nurses, and there was not any comprehensive study in this field, the present study aimed to analyze the total prevalence of MSDs in mentioned population regardless with the severity of pain in muscles at all anatomical sites during 2000-2015 in Iran.
Methods

Search strategy
In this study, cross-sectional studies and population-based studies were used to determine the prevalence of MSDs. All published studies from June 2000 until June 2015 were analyzed in reliable databases such as Google Scholar, PubMed, Scopus, ScienceDirect, and Persian data banks such as SID, Irandoc, Iran Medex, and Magiran. In this research to increase sensitivity, the following keywords were used: prevalence, frequency nurse, hospital, musculoskeletal disorders among nurses, prevalence or frequency of musculoskeletal disorders in hospital staffs, occupational diseases among nurses, frequency or prevalence, hospital staff, hospital, frequency, and prevalence and musculoskeletal disorders among nurses. All related articles and abstracts written in Persian and English were also collected and extracted.
Study selection and eligibility criteria
Two persons independently carried out the study. All related articles were collected. After reviewing the topics, irrelevant studies were deleted, and then the required information was extracted with reference to the full text of the articles.
We only included articles that used the following questionnaires: Nordic Musculoskeletal Questionnaire, Cornell Questionnaire, and Ergonomics Questionnaire. Since the goal of all three questionnaires was the calculation of pain among nurses regardless the severity of pain, we estimated the total prevalence of MSDs in different parts of the body among nurses.
Inclusion criteria
1. Cross-sectional studies and other studies which had determined the prevalence of MSDs among nurses (June 2000-June 2015) 2. All men and women nurses without age and ethnic restrictions and marital status. Among duplicated studies, the study with the largest number of cases was selected.
Exclusion criteria
Ecological studies, case-control, cohort and prospective studies, and studies that did not report the prevalence and sample size, or sample size of less than 120 were excluded from the study.
Quality assessment and extraction
To assess the quality of studies, strobe checklist was used. Strobe checklist includes 22 items thus: the exact point in the study scheme, exact measure to exposure and outcome, calculation of sample size and flowchart, selecting the samples, referring to the time of collection, and referring to the inclusion and exclusion criteria. After the evaluation of the above, studies rated at more than 8 were analyzed. The ranges of determined scores were 8-18, and this range was depended on the quality of different parts of paper, etc. [18] All papers were assessed by experts. The data collection and critical quality evaluation of articles were separately done by two researchers (AS and SS), while the latter did not perform any searches in the literature. Before the critical assessment, a meeting was held to provide the researchers with the necessary explanations about the questions. Finally, both authors were employed to check the selected articles.
Data extraction
Article's first author's name, location of study, publication year, methods for determination of MSDs (Nordic, Cornell, and Ergonomics Questionnaire), prevalence of MSDs, gender, and average age of subjects were used in the analyses.
Statistical analysis
The Cochran's Q-test of heterogeneity and Higgins and Thompson's I 2 were performed to detect homogeneity. Depending on heterogeneity, fixed or random effects model were used, respectively, to produce the pooled estimates. Using Bayesian analysis, the ideal point estimation of the findings of all the studies was done to minimize the random variation. Results were displayed as forest plots. We used meta-regression method to check the effect of year of publication, mean age of subjects, and quality of studies as possible sources of heterogeneity among study findings. [19, 20] All data were recorded in Microsoft Excel. Using the binomial distribution formula, the variance of prevalence of MSDs was computed in each study. To detect homogeneity, Cochran's Q-test was applied. Since the true heterogeneity could be inherently limited by the mentioned test, Higgins and Thompson's I 2 was also employed.
To aggregate the data obtained from the studies and produce the pooled estimates, fixed-and random-effects models were used, respectively, with regard to the large value of I 2 and the significance or nonsignificance of the homogeneity test. Bayesian analysis was performed for the point estimation of the findings of all the studies so as to minimize the random variation. Results were displayed as forest plots. Having described the findings in forest plots, the point estimations and their confidence intervals (CIs) of 95% were calculated. Analyses of the data were conducted with the help of STATA version 9.0 (College Station, TX, USA) software. 2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56 Soroush, et al.: Musculoskeletal disorders among Iranian nurses: A systematic review and meta-analysis study 3 International Journal of Preventive Medicine | Volume XX | Issue XX | Month 2017
Having assessed the quality of potentially relevant studies, 41 cross-sectional studies from years 2000 to 2015 in 21 cities of Iran making a total of 16,350 subjects were included in this study (41 articles fulfilled the criteria) [ Figure 1 ]. This studies reported neck, shoulders, upper back, lower back, elbows, hands, hips, knees, and ankles pain, respectively. All the studies were done on both men and women subjects. In general, out of 41 selected articles, the number of 38 articles used the Nordic Questionnaire, 2 articles used the Cornell Questionnaire, and the last used the Ergonomics Questionnaire [ Figure 2 ]. The mean age of subjects in the studies was 33.09 ± 1.91 years. Detailed information of included studies and characterizations are shown in Figure 1 ]. For parts of the body, the estimated vertical size of resistance (the diamond below the graph shows the pooled MSDs prevalence) and the horizontal lines define the reported 95% CI in the study as shown in Figure 1 . To assess the source of heterogeneity, variables including "publication year, the mean age of subjects, and quality of studies" were reviewed using meta-regression model which showed that none of the 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56 variables could explain significant (P > 0.05) variations in the findings.
Discussion
The prevalence rate of 60.98%, 47.76%, 46.53%, 44.64%, 43.67%, 42.8%, 36.8%, 24.61%, and 17.52% of MSDs was recorded for back, neck, knees, upper back, ankles, shoulders, hands, hips, lower back, and elbows, respectively. Most of the problems were related to the back, neck, knees, upper back muscles, and legs and the least to shoulders, hands, hips, thighs, and elbows. The results of high prevalence of pain in the body were obtained from most studies on the incidence rate of MSDs among nurse. In this study, the most frequent MSDs among nurses were related to back (60.98%) which is in agreement with studies by Chobineh et al., Barzideh et al. reported that 89.9% of nurses have experienced symptoms of these disorders in one or more parts of their musculoskeletal systems in the past 12 years with backache being the most common problem (61.8%). Values of back pain in other countries: Saudi Arabia 65.7%, Stonia 1 month 39.8 and 1 year old 56.1%, Taiwan 58.76%: Italy 49% and Brazil 45% were --3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56 Soroush, et al.: Musculoskeletal disorders among Iranian nurses: A systematic review and meta-analysis study 5 International Journal of Preventive Medicine | Volume XX | Issue XX | Month 2017
reported. The reported results for backache are similar to results of other studies of nurses, in which prevalence of backache is the most common. High prevalence of backache among nursing staffs causes sickness, absenteeism, or even changing jobs. [4, 10, [57] [58] [59] [60] Nursing requires physical efforts such as heavy lifting, inappropriate body postures, and exposure to psychological stressors. Continuous exposure of nurses to these risk factors causes MSDs. [61] MSDs are related to the nature of nursing, particularly moving patients, which requires sudden movement, bending, turning, lifting, and inappropriate body postures. [12, 13] These disorders occur in different parts of the body including the neck, shoulders, hands, wrists, and back with the back having the most prevalence. [22] This prevalence shows the fact that nurses encounter the risk of damages related to the back. Prevalence of backache differs among nurses in different countries which may be due to differences in occupational factors; however, most studies have reported that more than half of nurses suffer from backache. [48] Many reasons have been attributed for this including frequent bending and standing, frequent long walk, lifting (patients), pulling and pushing, and working in bad body postures. [4, 61] Although the prevalence of shoulder and neck disorders is less than backache among nurses, it is one of the main causes of absenteeism and changing jobs. Among occupational risk factors, physical activities are the main factors for these problems. As they require standing up, pulling and pushing the hands, shoulders, and neck. Therefore, physical activities are some of the main causes of neck and shoulder disorders. Some risk factors of neck and shoulder problems are turning, bending, fixing, and sudden stretching in the upper parts of the body. However, the relationship between these disorders and physical risk factors is still unclear. [62] [63] [64] Smedley et al. in their studies in England showed that physical activities at work compared with psychological factors have a greater impact on neck and shoulders disorders. [65] Other researches have reported different factors in increasing shoulder and neck disorders including heavy lifting, poor postures, job stress, stretching arms and hands, and neck bending. [62, 66, 67] The prevalence of neck disorders among nurses may be due to writing reports and dressing, patients relocation, etc. [29] Devereux et al. noted the interaction between physical activities and job stress as factors affecting MSDs in neck and shoulders. [68] With regard to the high prevalence of disorders in the back, neck, and knees compared to other disorders, this could probably occur when nurses transfer patients which require sudden movements in inappropriate postures. Carrying patients requires a series of movements and postures including bending. Turning poor pairing of hands and repetitive movements exerts compression and shear forces to the spinal column while moving or changing postures of patients. [14, 59, 69] In the pursuit of a 24-year study in Sweden, the risk factors of neck and upper limb disorders in 232 men with 252 women with different careers were assessed. It was concluded that in women, long working hours, high mental workload, and working lopsided hours were associated with neck disorders. [70] Raeisi et al. in their studies showed a significant relationship between high work experience and shift and females with lower back, back, and knee disorders. Therefore, some groups of nursing personnel are more prone to MSDs. [71] A significant relationship between gender and risk of neck and back disorders has been shown in previous studies. The prevalence of this disorder in women can be attributed to factors such as pregnancy and delivery and thus requires more research; however, some other studies have rejected this. Unfortunately, in our study, prevalence results were not reported according to gender which makes it a limitation of the study. [24, 45] Abedini et al. in his study assessed MSDs among nursing personnel with the task of moving patients. The highest prevalence rate of MSDs among nurses after backache was legs and hand which ranked second and third, respectively, but it is inconsistent with our results. [8] In most studies, after backache, the most frequent disorder was in the neck, knees, and upper back. The reason for this is that Abedini's study population included nursing staff with the task of moving patients. According to the findings of previous studies, we can say these nurses stand longer. They also use their hands for tasks such as changing position, lifting and transferring patients. [72] Leg disorders are one of the main problems related to health in the society. In population-based studies, between 18% and 63% of people reported pain, itching, and irritation in their legs.
A broad range of health-care personnel including general physicians, nurses, and physiotherapists suffer from leg and knee disorders. Different risk factors including age, gender, obesity, and chronic diseases such as diabetes are major causes of these disorders. [73, 74] Dargahi et al found that increasing BMI caused increased pain in the legs and thighs. They found that lack of fitness can increase MSDs. Dadarkhah and Abedini in their studies pointed out age as one of the main causes of leg pain among nurses. One major risk factor among nurses is continuous sitting and standing. [8, 29, 75] Some limitations of this study are that the results are not reported by gender, ward, job experience, etc. Therefore, reporting the prevalence of MSD according to different risk factors was not possible. The prevalence of MSDs among nurses reflects a significant proportion of work-related diseases which leads to high costs of medication, absenteeism, and even job loss. In this field, health policymakers should put in place necessary measures and offer appropriate solutions to reduce the prevalence of these disorders.
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